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Executive Summary

The Glastonbury Health Department has been conducting an ongoing investigation on the
quality of private well water since 2018. They have found that uranium, a naturally occurring
metal, has appeared in higher concentrations than federal and state regulatory criteria. The
Town of Glastonbury has encouraged private groundwater well owners to share their own well
water samples with the Glastonbury Health Department. Of the 821 wells tested in Glastonbury,
CT, approximately 35% had uranium concentrations greater than the United States
Environmental Protection Agency’s maximum contaminant level of 30 ppb. Please note, wells
located within two areas of interest were more heavily sampled than other areas of town. We,
the authors of this report, looked at geology, water quality and availability, and groundwater well
characteristics to better understand the occurrence of uranium in groundwater.

1. Geology: After comparing maps of the bedrock and surface geology with the locations
of uranium-containing groundwater wells, the presence of uranium was found to be
primarily associated with the Glastonbury Gneiss. The original source of uranium in the
groundwater wells in Glastonbury is likely the granitic gneiss and similar igneous rocks.
Over time, the geology and geochemical environment changed, allowing for uranium to
dissolve into groundwater in the area.

2. Water quality: Uranium was especially present in areas where the surficial geology is a
thin till. Due to the fractured nature of the geology coupled with the overlying thin till,
water can move easily from the surface and through the ground. Since the subsurface is
inconsistent, it is challenging to predict water quality and availability for individual wells.

3. Groundwater well characteristics: After comparing the prevalence of uranium with
groundwater well characteristics, we found that 70% of the wells with uranium
concentrations greater than 30 ppb are deeper than 400 ft.

Due to the potential health impacts of uranium exposure to residents, we, the preparers of this
report, have detailed actions citizens can take now. However, data is limited and we provide
suggestions for future studies and investigations. In the meantime, the Town of Glastonbury has
established an action plan to promote a safe and healthy Glastonbury and help protect its
citizens.



What is causing uranium contamination in drinking well
water?

Bedrock Geology

Glastonbury Gneiss and Schist (also labeled as Collins Hill Formation) are the primary geologic
and bedrock features under and around Glastonbury, CT, as shown in Figure 1. When igneous
rocks are formed, they differentiate into different types at various stages from their source
magma. The Glastonbury Gneiss was originally granodiorite (similar to granite, an igneous rock)
before being metamorphosed (subjected to high pressures and temperatures). These source
igneous rocks (e.g. granodiorite, syenite, and granite) all formed during late-stage differentiation
from magma, are reported to be uranium-rich containing 2 to 6 ppm of uranium®. In
Glastonbury, uranium-rich minerals have been found and studied since the early 20th
century”'?. Samples of stream sediments around Glastonbury had median uranium
concentrations of 6.5 ppm (range 3.4-12.7 ppm), which is high compared to the average
concentration in the upper crust (~2.7 ppm), and implies that the area is relatively uranium-rich
terrain™'. Figure 2 shows a map of this same bedrock geology and locations of the
groundwater wells with measured uranium, illustrating the potential that uranium-rich magmatic
minerals in the Glastonbury Gneiss are the possible primary source of uranium in groundwater
and surface water in this area.
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Figure 1: Bedrock geologic map of Connecticut showing Glastonbury portion. “Ogl” is the
Glastonbury Gness unit, “U” is the upthrown block of high-angle fault, and “D” is the downthrown
block of high-angle faulit.


https://www.zotero.org/google-docs/?ti7XkZ
https://www.zotero.org/google-docs/?e6GLeA
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Figure 2: Bedrock geology map of Glastonbury town overlain by recently mapped well water
uranium. 4 Please note: not all tested wells are shown here.

Faulting

Faults are the planes of movements of rock blocks that create fractured-rock aquifers, which are
conduits for the movement of groundwater. Faulting also disturbs the subsurface geology by
throwing deeper rocks up towards the oxygenated surface (as indicated by “U” in Figure 1 on
the previous page). This leads to a change in the geochemical conditions, which may favor
uranium dissolution, discussed in more detail later. The fault plane is present at the contact
zone between the granitic gneiss, schist, and arkose rock, and the other rock units incline
towards the fault (Figures 1 and 2). This indicates a significant structural discontinuity between
these geologic layers and the presence of rock fractures dipping towards the faulted area. The
presence of geologic structures, such as faults and folds in the Glastonbury area may have
enhanced the exchange between the surface and subsurface, which in turn could promote
uranium dissolution into water sources.

Most of the wells in Glastonbury are connected to a fractured rock aquifer. Water
movement in fractured aquifers is very complex, which presents significant challenges in



predicting water quantity and quality. Since the amount and quality of water transmitted by
fractures can vary significantly over a small geographic area, wells situated close to each other
are not necessarily connected to the same fractures. As a result, uranium concentrations can
vary between wells, as illustrated in Figure 3.
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Figure 3. Simplified illustration of a fractured-rock aquifer system. Notice how there is no overlap
in the fractures connected to the two wells. The blue circles indicate areas where water can move
quickly from the surface to the well, bringing with it potential contamination.

Surface - Subsurface Interactions

Of the groundwater wells measured in this study, wells with high concentration of uranium are
located where 1) the surficial material is thin till, 2) is in the contact zone between the thin till
and the Roaring Brook (in the east/southeast), or 3) in the contact zone between the thin till with
thick till (in the north). As shown on the map in Figure 4, till is the most extensive surficial
deposit in the Glastonbury area.
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Figure 4: Quaternary geology map of Glastonbury town overlain with recently mapped well water
uranium*47

Tills are weathered zones that are made up of silt-sand and sandy or silty sediment matrix
containing 5 to 40% of pebbles, cobbles, and boulders, and is illustrated in the simplified Figure
3. These tills can lead to substantial hydraulic conductivity (or groundwater flow). Thin till is less
than 4 - 5 meter thickness, whereas the thickness of thick till typically exceeds 4 - 5 m. The tills
under Glastonbury are likely a product of local bedrock weathering because rock shearing and
breakage zones have been observed in the shallow part of the thin till, and the thin till
characteristics (i.e., color, texture, composition) are closely related to the surrounding bedrock®.
The shallow part of the lower till shows an oxidized zone next to the Roaring Brook that is likely
a result of weathering, resulting in frequent occurrences of closely-spaced joints (open fractures
without measurable movement) and iron and manganese oxide minerals. These surficial
deposits and geologic characteristics indicate that the primary rock types in the area have
undergone substantial geologic and geochemical changes over time.

Since water can move easily from the surface through the thin till, fractured rock aquifers
are more susceptible to inputs from surface land-use activities, such as nitrate. Since the
presence of nitrate reduction can be coupled with uranium oxidation, additional geochemical



processes can impact uranium solubility, and thereby, availability in water. In areas with
groundwater contamination (i.e. contamination coming from aquifer rocks), it can be difficult to
predict which wells will be affected, because individual wells are connected to their specific
network of fractures.

Geochemical Influences on Uranium in Groundwater

Granitic aquifers, similar to those in Glastonbury, are commonly known to contain
groundwater with high concentrations of uranium'®. One way uranium can be leached into
groundwater from aquifer materials is by dissolution minerals containing uranium. In certain
environmental conditions dependent on factors like pH and the lack of dissolved oxygen, the
uranium may adsorb (or reattach) back onto mineral surfaces in the aquifer over time.
Desorption from these surface sites when water conditions favor uranium solubility is the
second way that uranium may get into groundwater from aquifer solids.

Uranium is most soluble in water under oxidizing conditions, which in groundwater often
means water with dissolved oxygen concentrations >0.5 mg/L. Carbonate alkalinity (the amount
of carbonate + bicarbonate in water) can also play an important role in controlling uranium in
groundwater through the formation of highly soluble complexes. Increased salinity and slightly
alkaline pH also promote uranium desorption.

In Glastonbury, deeper wells tend to have higher concentrations of uranium (p-value <
0.001, Figure 5). This is somewhat counterintuitive, as shallow groundwater in most systems is
usually more oxygenated, which would lead us to expect higher concentrations of uranium.
However, fractures can quickly transport young oxygenated water from the surface to depth,
affecting redox conditions, and thus expected uranium concentrations. Additionally, higher
uranium concentrations at depth may be more influenced by the surrounding geology than
aquatic chemistry. Studies in similar formations from Massachusetts have shown consistent
increases in groundwater electrical conductivity with increasing depth from individual wells™.
Electrical conductivity is a field proxy for salinity, which may be correlated with increased
groundwater uranium concentrations. There are a few instances in the Glastonbury dataset of
two wells drilled in very close proximity, but at different depths. Site 551 has a well drilled to 520
ft with 48 ug/L measured uranium, but at site 252, which is 330 ft away, a well drilled to 750 ft
was measured as having 22,300 ug/L uranium. Additionally, site 1662 has two wells, one at 405
ft and one at 505 ft, drilled 245 ft apart. When the two wells were measured for uranium on the
same day, the deeper well had a higher uranium concentration, 26.5 ug/L compared to 16 ug/L.
While anecdotal, these examples could indicate that there is more soluble uranium in deeper
fractures. This has implications for the exploitation of deeper groundwater reserves and may be
worth investigating further.


https://www.zotero.org/google-docs/?cGr6lU
https://www.zotero.org/google-docs/?x9ZTxM
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Figure 5. Uranium concentration and well depth. On the left, a scatterplot shows the plotted data
from Glastonbury with a red line for a uranium concentration of 30 ug/L and a dotted black line
indicating the median well depth from the Glastonbury data (~400 ft). On the right, two boxplots
show the distribution of measured uranium concentrations in wells less than 400 ft deep and well
greater than 400 ft deep.

The groundwater well chemistry dataset contains a few wells for which more than one
uranium measurement was made. For some wells, concentrations of uranium were vastly
different between samplings. One possible explanation for this is seasonal changes in water
levels. We used USGS water level data from Marlborough, CT, and data from the two wells with
at least 3 observations for uranium as representative groundwater data. In both well 510 and
well 10 there were very large differences between the highest and lowest uranium
concentrations measurements, 105 vs. 4050 pg/L and 1130 vs 2215 pg/L respectively. Both also
showed trends with water level fluctuations, though in opposite directions (Figure 6). This could
be consistent with different formations being watered or dewatered due to seasonal changes,
but more detailed information would be needed to confirm. The dataset contains other wells
which were measured at two different times throughout the year, with different measured
uranium concentrations. The data implies that there can be large fluctuations in uranium
concentrations over time, which homeowners should be mindful of.
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Figure 6. Results of multiple uranium concentrations measurements in two wells from the
Glastonbury dataset. These measurements were taken at different times and plotted against the
water level measurement at a nearby monitoring site. The changes tend to cluster with times of
different water levels, which may imply that uranium concentrations at the wells may change as
the water table fluctuates.

Calcium concentrations and pH are weakly correlated with uranium concentrations. This
may reflect calcium complexation with uranium, which forms compounds that are very stable
and do not adsorb to aquifer materials easily, or may be an indicator of silicate weathering
taking place in the aquifer. The association with pH could reflect a tendency of uranium to
desorb at higher pH, though the correlation with pH is not significant in the small subset of
samples (n=35) for which pH and U were measured at the same time. More comprehensive
data measuring uranium simultaneously with other chemical well parameters is important for
understanding what determines uranium concentrations in well water, as well as potentially
devising cost-effective methods for homeowners to assess the likelihood that their groundwater
contains concentrations of uranium greater than 30 ug/L.

How can uranium impact health?

Ingestion of natural uranium is not a health threat because of its radioactivity, but rather
because of its chemotoxicity as a heavy metal'®. Roughly 95% of ingested uranium is excreted
in urine within one week of ingestion'’, and that which is retained is incorporated into the bones,
kidneys, and liver'®. Uranium has no known essential biological function in humans, but
assessing its exact toxicity is difficult due to ethics constraints and thus most literature relies on
animal models and field studies of exposed communities. There are limitations to nearly all
epidemiological studies; sometimes uranium exposure is not well quantified, uranium speciation
is usually not considered, and it can be difficult to control for confounding environmental factors.
In 2020, Ma et al published a review of the uranium toxicology literature, which goes through the
epidemiological literature from the past 20 years and covers proposed explanations of


https://www.zotero.org/google-docs/?3NwAJL
https://www.zotero.org/google-docs/?ZjdSSq
https://www.zotero.org/google-docs/?C92ypb

mechanisms of toxicity’®. The following sections describe existing literature related to different
body systems.

Nephrotoxicity

Uranium has been broadly studied for its nephrotoxicity, or kidney toxicity. There is some
evidence from community-based studies that long-term consumption of drinking water with
elevated uranium concentrations can cause kidney problems, especially proximal tubular
damage, but the clinical significance of the biomarkers used (urinary levels of glucose, calcium,
and various low-molecular-weight proteins) are not always clear?®®%,

Bone Toxicity

Uranium is chemically similar to calcium and, thus, incorporates into the skeleton. Uranium has
been shown to impair normal bone metabolism and function in animal studies, and increase the
risk of osteosarcoma and osteogenesis®*%'. One study in humans suggested an association
between increased bone turnover and drinking water uranium exposure in men, but not in
women?®®, Another study involving veterans hit with depleted uranium shrapnel fragments during
the first Gulf War showed that individuals with higher urine uranium concentrations also had
lower bone mineral density®.

Reproductive Toxicity

Animal and in vitro studies have shown that reproductive organs and germ cells are sensitive to
uranium®>%, One study has found that in utero exposure to high uranium concentrations may
increase the risk of orofacial clefts in humans®. Two very large studies found associations
between high parental urine uranium concentrations and earlier gestational age at delivery,
greater risk of preterm birth, and lower birth size®**°.

Hepatotoxicity and neurotoxicity

Little to no epidemiological data exists regarding the direct toxicity of uranium to the liver, brain,
or lungs, but there are some studies in rats. For the liver, studies have linked the ingestion of
high concentrations of uranium to altered liver detoxification function, dysfunctions of steroidal
hormone metabolism, and increased cholesterol. Uranium exposure may increase
neuroinflammation, impair neurological function, locomotion, sleep-wake cycle, and cerebral
development in rats® .

Other

A few epidemiological studies have looked at uranium exposure and cancer, with a study from
South Carolina concluding there may be an association between total cancer, and specifically
colorectal, breast, and kidney cancer, with the use of uranium-contaminated groundwater*. A
study in Kuwaiti children suggested that salivary biomarkers for uranium are related to obesity in
children*'. Uranium exposure was not measured directly in either of these studies.
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As a Glastonbury citizen who may be impacted, what can |
do? Options to address uranium in drinking water

Connection to a public water system provides a drinking water supply that is routinely tested
and treated for a variety of contaminants and water concerns, including uranium. Expansion of
public water into areas currently not served can take years. If public water is not available, there
are two methods of treatment commonly used to remove uranium from drinking water: reverse
osmosis (RO) and anion exchange (AE).

Reverse Osmosis

Reverse osmosis (RO) can be installed for point-of-use or can treat the whole house.
Point-of-use treatment (usually at the kitchen sink) is best for lower concentrations of uranium.
RO systems require relatively clean water to prevent premature fouling of the filter membrane,
so pretreatment may be necessary. RO systems remove uranium, different salts, iron, nitrate,
lead, fluoride, sulfate, potassium, manganese, aluminum, silica, chloride, total dissolved solids,
chromium, orthophosphate, some detergents, some pesticides, as well as some taste, color,
and odor-producing chemicals. Point-of-use RO systems generally cost less than $1,000
installed, and a whole house RO system is currently estimated at $30,000.

RO systems generate backwash wastewater, and the backwash from a point-of-use
system may be discharged to a sanitary sewer or your home septic system. Due to the volume
of wastewater generated, the backwash from a whole house RO system must be discharged
into the sanitary sewer or a separate, dedicated leaching structure. This wastewater cannot be
discharged into your home septic system. The most efficient RO systems generate at least one
gallon of wastewater for every gallon of treated water. Over one day, a whole-house system
may produce hundreds of gallons of wastewater. Since RO systems remove almost all of the
minerals, the water becomes very corrosive. Minerals may have to be added back into the
RO-treated water to protect the home’s plumbing.

Anion Exchange

Anion exchange (AE) systems use a salt-recharged filter media to remove negatively charged
ions. Chloride is released into the water as part of the treatment process. Recharging the media
generates wastewater that is then discharged either into the sanitary sewer (if available) or into
an appropriately sized dedicated leaching system. The backwash from an AE system may not
be discharged into the home’s septic system. Source water that is turbid or has elevated
concentrations of iron may foul the treatment system. Anion exchange systems will reduce the
pH of the water, so a pH neutralizer may be needed to prevent corrosion of the home’s
plumbing. In addition to uranium removal, AE systems remove nitrates, bicarbonate, sulfate,
selenium, some forms of arsenic, and some organics that affect odor, taste, and color. The



filters cost from $1,200 to $2,000 as well as an additional $2,500 to $4,000 for the backwash
leaching system.

What is the Town of Glastonbury doing to address concerns
surrounding uranium in well water?

The Town of Glastonbury is working with consulting engineering firm Tighe & Bond on a
preliminary report to identify an opportunity to extend public water service to areas of high
uranium concentration in residential wells. The areas under review are served by the
Manchester Water Company, (Minnechaug Mountain), and the Metropolitan District (generally
the Chestnut Hill Road corridor.) The preliminary report was presented to the Glastonbury Town
Council at its meeting on April 27, 2021. Legislation is currently pending for a state-wide
analysis of uranium in well water. Subject to state legislative approval, the report will be issued
in early 2022. The Town is also exploring federal funding opportunities for infrastructure
projects, and working with the state and Department of Public Health to identify potential
funding, grant, and loan eligibility for this project.

In the interim, and as part of its ongoing efforts, the Glastonbury Health Department is
continuing to receive uranium test results for residential wells, and plotting the data to a
community map. This map is available to community members and will help guide any potential
future extension of public water service.

Suggestions for Potential Future Investigations

There are outstanding questions about the uranium in Glastonbury’s groundwater that could be
investigated. In particular, it would be helpful to understand the connections between well depth,
hydrology, geology, land use, easy-to-measure water quality parameters (i.e., pH, calcium
concentrations), and groundwater uranium concentrations.

One approach to answering these questions could be the installation of multilevel
monitoring wells with detailed geological, hydrological, and infrastructure information for
interpreting the data. Geotechnical samples can be taken during the drilling process for these
wells to provide site-specific geological information related to uranium occurrence (i.e. sorbed
vs. mineral uranium forms, changes in available uranium with depth). These wells would also
enable convenient depth discretized sampling to explore the relationship between uranium and
other physicochemical parameters in the groundwater, such as pH, oxidation state, and
bicarbonate. These wells may also be used to monitor water level fluctuations, which is useful
both from a uranium investigation standpoint, but also as a practical matter as Glastonbury
doesn’t have a water level monitoring station.

Since installing monitoring wells can be expensive, higher frequency sampling of existing
pumping wells is a possible alternative to better understand environmental trends across
Glastonbury that may impact public health, land use, and land value. As part of this public



health study, a more robust sampling program with existing infrastructure is a low-barrier option
to resolve dissimilarities in the existing data that may not be fully captured by the currently
limited monitoring well set up.

Regardless of the collection approach, the inclusion of data for all major elements (Na,
Ca, Mg, CI, SO,*, NO,, HCOy,), dissolved oxygen, pH, and temperature in addition to uranium
would be important for determining geochemical controls on uranium occurrence and possible
effects of human activities. A monitoring approach that collects this data at multiple points
throughout the year (along with water levels if possible), will clarify how common uranium
fluctuations are in groundwater, and if they are indeed a result of water table fluctuations. By
addressing current knowledge gaps, the public will be better served and the potential harm can
be mitigated from a better-informed response plan.

Going Forward

For additional resources, please refer to the Town of Glastonbury’s website:
www.glastonburyct.gov/uranium. Here, you will find information regarding where to direct any
questions, guidance, and protocols for collecting and submitting results from well water tests for
uranium, and information on possible next steps one can take if uranium is detected in a
sample. This dedicated web page will also have the most up-to-date information about ongoing
plans and actions taken by the Town of Glastonbury.

References

(1) Ayotte, J. D.; Flanagan, S. M.; Morrow, W. S. Occurrence of Uranium and 222Radon in
Glacial and Bedrock Aquifers in the Northern United States, 1993-2003; US Department of
the Interior, US Geological Survey, 2007.

(2) Brindha, K.; Elango, L. Occurrence of Uranium in Groundwater of a Shallow Granitic
Aquifer and Its Suitability for Domestic Use in Southern India. J. Radioanal. Nucl. Chem.
2013, 295 (1), 357-367. https://doi.org/10.1007/s10967-012-2090-6.

(3) Cho, B.-W.; Choo, C.-O.; Kim, M.-S_; Lee, Y.-J.; Yun, U.; Lee, B.-D. Uranium and Radon
Concentrations in Groundwater near the Icheon Granite. J. Eng. Geol. 2011, 21 (3),
259-269. https://doi.org/10.9720/kseg.2011.21.3.259.

(4) Elster, D.; Haslinger, E.; Dietzel, M.; Fréschl, H.; Schubert, G. Uranium and Multi-Element
Release from Orthogneiss and Granite (Austria): Experimental Approach Versus
Groundwater Composition. Aquat. Geochem. 2018, 24 (4), 279-306.
https://doi.org/10.1007/s10498-018-9344-z.

(5) Michel, J.; Jordana, M. J. Nationwide Distribution of Ra-228, Ra-226, Rn-222, and U in
Groundwater. In Radon in Ground Water, Lewis Publishers Chelsea MI, 1989; pp 227-240.

(6) Yang, Q.; Smitherman, P.; Hess, C. T.; Culbertson, C. W.; Marvinney, R. G.; Smith, A. E.;
Zheng, Y. Uranium and Radon in Private Bedrock Well Water in Maine: Geospatial
Analysis at Two Scales. Environ. Sci. Technol. 2014, 48 (8), 4298-4306.


http://www.glastonburyct.gov/uranium
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6

https://doi.org/10.1021/es405020k.

(7) Holmes, A. The Association of Lead with Uranium in Rock-Minerals, and Its Application to
the Measurement of Geological Time. Proc. R. Soc. Lond. Ser. Contain. Pap. Math. Phys.
Character 1911, 85 (578), 248-256.

(8) Dalrymple, G. B. The Age of the Earth in the Twentieth Century: A Problem (Mostly)
Solved. Geol. Soc. Lond. Spec. Publ. 2001, 790 (1), 205-221.
https://doi.org/10.1144/GSL.SP.2001.190.01.14.

(9) Boltwood, B. B. On the Ultimate Disintegration Products of the Radio-Active Elements.
Part Il. The Disintegration Products of Uranium. Am. J. Sci. 1880-1910 1907, 23 (134), 77.

(10) Davis, F. E.; Nicolescu, S. Samarskite Rediscovered at the Spinelli Prospect, Glastonbury,
Connecticut. Bull. Peabody Mus. Nat. Hist. 2011, 52 (1), 135-152.
https://doi.org/10.3374/014.052.0104.

(11) Adams, J. W.; Arengi, J. T.; Parrish, I. S. Uranium-and Thorium-Bearing Pegmatites of the
United States; Derry, Michener and Booth, Inc., Golden, CO (USA), 1980.

(12) Ingerson, E. Uraninite and Associated Minerals from Haddam Neck, Connecticut. Am.
Mineral. 1938, 23 (4), 269-276.

(13) Smith, S. M. National Geochemical Database: Reformatted Data from the National
Uranium Resource Evaluation (NURE) Hydrogeochemical and Stream Sediment
Reconnaissance (HSSR) Program: U.S. Geological Survey Open-File Report 97-492;
United States Geological Survey: Denver, CO, 1997.

(14) Rudnick, R. L.; Gao, S.; Holland, H. D.; Turekian, K. K. Composition of the Continental
Crust. The crust 2003, 3, 1-64.

(15) Boutt, D. F.; Diggins, P.; Mabee, S. A Field Study (Massachusetts, USA) of the Factors
Controlling the Depth of Groundwater Flow Systems in Crystalline Fractured-Rock Terrain.
Hydrogeol. J. 2010, 18 (8), 1839-1854. https://doi.org/10.1007/s10040-010-0640-y.

(16) Rump, A.; Eder, S.; Lamkowski, A.; Hermann, C.; Abend, M.; Port, M. A Quantitative
Comparison of the Chemo- and Radiotoxicity of Uranium at Different Enrichment Grades.
Toxicol. Lett. 2019, 313, 159—168. https://doi.org/10.1016/j.toxlet.2019.07.004.

(17) Priest, N. D. Toxicity of Depleted Uranium. The Lancet 2001, 357 (9252), 244-246.
https://doi.org/10.1016/S0140-6736(00)03605-9.

(18) Li, W. B.; Roth, P.; Wahl, W.; Oeh, U.; Hollriegl, V.; Paretzke, H. G. Biokinetic Modeling of
Uranium in Man after Injection and Ingestion. Radiat. Environ. Biophys. 2005, 44 (1),
29-40.

(19) Ma, M.; Wang, R.; Xu, L.; Xu, M,; Liu, S. Emerging Health Risks and Underlying
Toxicological Mechanisms of Uranium Contamination: Lessons from the Past Two
Decades. Environ. Int. 2020, 145, 106107. https://doi.org/10.1016/j.envint.2020.106107.

(20) Zamora, M. L.; Tracy, B. L.; Zielinski, J. M.; Meyerhof, D. P.; Moss, M. A. Chronic Ingestion
of Uranium in Drinking Water: A Study of Kidney Bioeffects in Humans. Toxicol. Sci. 1998,
43 (1), 68—77. https://doi.org/10.1093/toxsci/43.1.68.

(21) Kurttio, P.; Auvinen, A.; Salonen, L.; Saha, H.; Pekkanen, J.; Makelainen, I.; Vaisanen, S.
B.; Penttila, I. M.; Komulainen, H. Renal Effects of Uranium in Drinking Water. Environ.
Health Perspect. 2002, 110 (4), 337-342.

(22) Shelley, R.; Kim, N.-S.; Parsons, P. J.; Lee, B.-K.; Agnew, J.; Jaar, B. G.; Steuerwald, A. J,;


https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6

Matanoski, G.; Fadrowski, J.; Schwartz, B. S.; Todd, A. C.; Simon, D.; Weaver, V. M.
Uranium Associations with Kidney Outcomes Vary by Urine Concentration Adjustment
Method. J. Expo. Sci. Environ. Epidemiol. 2014, 24 (1), 58-64.
https://doi.org/10.1038/jes.2013.18.

(23) Magdo H. Sonali; Forman Joel; Graber Nathan; Newman Brooke; Klein Kathryn; Satlin
Lisa; Amler Robert W.; Winston Jonathan A.; Landrigan Philip J. Grand Rounds:
Nephrotoxicity in a Young Child Exposed to Uranium from Contaminated Well Water.
Environ. Health Perspect. 2007, 115 (8), 1237-1241. https://doi.org/10.1289/ehp.9707.

(24) Arzuaga, X.; Rieth, S. H.; Bathija, A.; Cooper, G. S. Renal Effects of Exposure to Natural
and Depleted Uranium: A Review of the Epidemiologic and Experimental Data. J. Toxicol.
Environ. Health Part B 2010, 13 (7-8), 527-545.
https://doi.org/10.1080/10937404.2010.509015.

(25) Gritsaenko, T.; Pierrefite-Carle, V.; Lorivel, T.; Breuil, V.; Carle, G. F.; Santucci-Darmanin,
S. Natural Uranium Impairs the Differentiation and the Resorbing Function of Osteoclasts.
Biochim. Biophys. Acta BBA - Gen. Subj. 2017, 1861 (4), 715-726.
https://doi.org/10.1016/j.bbagen.2017.01.008.

(26) Fukuda, S.; lkeda, M.; Chiba, M.; Kaneko, K. Clinical Diagnostic Indicators of Renal and
Bone Damage in Rats Intramuscularly Injected with Depleted Uranium. Radiat. Prot.
Dosimetry 2006, 118 (3), 307-314. https://doi.org/10.1093/rpd/nci350.

(27) Sylvester, P. L. D.; Lopez, R.; Ubios, A. M.; Cabrini, R. L. Exposure to Subcutaneously
Implanted Uranium Dioxide Impairs Bone Formation. Arch. Environ. Health Int. J. 2002, 57
(4), 320—-325. https://doi.org/10.1080/00039890209601415.

(28) Kurttio Paivi; Komulainen Hannu; Leino Aila; Salonen Laina; Auvinen Anssi; Saha Heikki.
Bone as a Possible Target of Chemical Toxicity of Natural Uranium in Drinking Water.
Environ. Health Perspect. 2005, 113 (1), 68—72. https://doi.org/10.1289/ehp.7475.

(29) McDiarmid, M. A.; Cloeren, M.; Gaitens, J. M.; Hines, S.; Streeten, E.; Breyer, R. J.;
Brown, C. H.; Condon, M.; Roth, T.; Oliver, M.; Brown, L.; Dux, M.; Lewin-Smith, M. R.;
Strathmann, F.; Velez-Quinones, M. A.; Gucer, P. Surveillance Results and Bone Effects in
the Gulf War Depleted Uranium-Exposed Cohort. J. Toxicol. Environ. Health A 2018, 81
(20), 1083—-1097. https://doi.org/10.1080/15287394.2018.1538914.

(30) Angenard, G.; Muczynski, V.; Coffigny, H.; Duquenne, C.; Frydman, R.; Habert, R.; Livera,
G.; Rouiller-Fabre, V. In Vitro Effects of Uranium on Human Fetal Germ Cells. Reprod.
Toxicol. 2011, 31 (4), 470-476. https://doi.org/10.1016/j.reprotox.2010.12.058.

(31) Kundt, M. S.; Martinez-Taibo, C.; Muhlmann, M. C.; Furnari, J. C. Uranium in Drinking
Water: Effects on Mouse Oocyte Quality. Health Phys. 2009, 96 (5), 568-574.
https://doi.org/10.1097/01.HP.0000342827.76950.b3.

(32) Feugier, A.; Frelon, S.; Gourmelon, P.; Claraz, M. Alteration of Mouse Oocyte Quality after
a Subchronic Exposure to Depleted Uranium. Reprod. Toxicol. 2008, 26 (3), 273-277.
https://doi.org/10.1016/j.reprotox.2008.09.011.

(33) Wang, S.; Ran, Y.; Lu, B.; Li, J.; Kuang, H.; Gong, L.; Hao, Y. A Review of
Uranium-Induced Reproductive Toxicity. Biol. Trace Elem. Res. 2020, 196 (1), 204-213.
https://doi.org/10.1007/s12011-019-01920-2.

(34) Guo, Y,; Liu, L.; Ni, W.; Pan, Y.; Chen, Y.; Xie, Q.; Liu, Y.; Jin, L.; Li, Z.; Ren, A.; Wang, L.


https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)
(45)

(46)

Uranium Concentration in Umbilical Cord May Increase the Risk for Orofacial Clefts.
Environ. Res. 2020, 182, 109103. https://doi.org/10.1016/j.envres.2019.109103.

Bloom, M. S.; Buck Louis, G. M.; Sundaram, R.; Maisog, J. M.; Steuerwald, A. J.; Parsons,
P. J. Birth Outcomes and Background Exposures to Select Elements, the Longitudinal
Investigation of Fertility and the Environment (LIFE). Environ. Res. 2015, 138, 118—-129.
https://doi.org/10.1016/j.envres.2015.01.008.

Zhang, W.; Liu, W.; Bao, S.; Liu, H.; Zhang, Y.; Zhang, B.; Zhou, A.; Chen, J.; Hao, K.; Xia,
W.; Li, Y.; Sheng, X.; Xu, S. Association of Adverse Birth Outcomes with Prenatal Uranium
Exposure: A Population-Based Cohort Study. Environ. Int. 2020, 135, 105391.
https://doi.org/10.1016/j.envint.2019.105391.

Monleau, M.; Bussy, C.; Lestaevel, P.; Houpert, P.; Paquet, F.; Chazel, V. Bioaccumulation
and Behavioural Effects of Depleted Uranium in Rats Exposed to Repeated Inhalations.
Neurosci. Lett. 2005, 390 (1), 31-36. https://doi.org/10.1016/j.neulet.2005.07.051.
Dinocourt, C.; Legrand, M.; Dublineau, I.; Lestaevel, P. The Neurotoxicology of Uranium.
Toxicology 2015, 337, 58-71. https://doi.org/10.1016/j.t0x.2015.08.004.

Saint-Marc, B.; Elie, C.; Manens, L.; Tack, K.; Benderitter, M.; Gueguen, Y.; Ibanez, C.
Chronic Uranium Contamination Alters Spinal Motor Neuron Integrity via Modulation of
SMN1 Expression and Microglia Recruitment. Toxicol. Lett. 2016, 254, 37—44.
https://doi.org/10.1016/j.toxlet.2016.05.004.

Wagner, S. E.; Burch, J. B.; Bottai, M.; Puett, R.; Porter, D.; Bolick-Aldrich, S.; Temples, T.;
Wilkerson, R. C.; Vena, J. E.; Hébert, J. R. Groundwater Uranium and Cancer Incidence in
South Carolina. Cancer Causes Control 2011, 22 (1), 41-50.
https://doi.org/10.1007/s10552-010-9669-4.

Goodson, J. M.; Hardt, M.; Hartman, M.-L.; Algaderi, H.; Green, D.; Tavares, M.; Mutawa,
A.-S.; Ariga, J.; Soparkar, P.; Behbehani, J.; Behbehani, K. Salivary
N1-Methyl-2-Pyridone-5-Carboxamide, a Biomarker for Uranium Uptake, in Kuwaiti
Children Exhibiting Exceptional Weight Gain. Front. Endocrinol. 2019, 10.
https://doi.org/10.3389/fendo.2019.00382.

Pessl, F., and Schafer, J.P., 1968, Two-till problem in Naugatuck-Torrington area, western
Connecticut, Trip B—1 in Orville, P.M., ed., New England Intercollegiate Geological
Conference, 60th annual meeting, New Haven, Conn., Oct. 25-27, 1968, Guidebook for
field trips in Connecticut: Connecticut Geological and Natural History Survey Guidebook 2,
p. B-1-B-25.

Rodgers, J. (1985). Bedrock geological map of Connecticut: Hartford, Conn., Connecticut
Geological and Natural History Survey, Connecticut Natural Resources Atlas Series, scale
1:125,000

Stone, J. R. (2005). Quaternary Geologic Map of Connecticut and Long Island Sound
Basin. United States: U.S. Department of the Interior, U.S. Geological Survey.

USGS (1956). Contributions to the Geology of Uranium, Geological Survey Bulletin no.
1046, Accessed https://books.google.com/books?id=zENSAQAAMAAJ

Wintsch, R. P., Aleinikoff, J. N., & Yi, K. (2005). Foliation development and reaction
softening by dissolution and precipitation in the transformation of granodiorite to
orthogneiss, Glastonbury Complex, Connecticut, USA. The Canadian Mineralogist, 43(1),



https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://www.zotero.org/google-docs/?3oZ0m6
https://doi.org/10.3389/fendo.2019.00382
https://www.zotero.org/google-docs/?3oZ0m6
https://books.google.com/books?id=zENSAQAAMAAJ

327-347.
(47) Connecticut Department of Energy and Environmental Protection. Connecticut Geological
Survey. Retrieved from https://portal.ct.gov/DEEP/Geology/Geological-Survey.



https://portal.ct.gov/DEEP/Geology/Geological-Survey

